The demand for medically assisted reproduction continues to increase, with more women encountering challenges with fertility. Due to misconceptions and gaps in knowledge, women are often unaware of the risks related to delayed childbearing. Lack of understanding of natural fertility, infertility and the role of medically assisted reproduction can lead to emotional suffering and changes in family plans.
INTRODUCTION
Infertility refers to 'a disease of the reproductive system defined by the failure to achieve a clinical pregnancy after 12 months or more of regular unprotected sexual intercourse'. 1 The Fertility Society of Australia reports that one in six, or 15% of couples in Australia and New Zealand may suffer from infertility at some point. 2 The average age of women in Australia having their first child is on the rise, recorded as 31.2 years in 2016. 3 With increased maternal age comes an increased risk of infertility and a need for medically assisted reproduction (MAR), formerly referred to as assisted reproductive technology. 4 MAR includes a group of treatments or procedures of which the best-known is in vitro fertilisation (IVF). 5 Since the first IVF child was born in 1978, the use of MAR has resulted in more than six million births worldwide. 6 This has fostered the idea in much of the popular media that science can overcome all fertility difficulties, irrespective of the cause. However, in reality, of the 77 721 IVF cycles initiated in Australia and New Zealand during 2015, only 18.1% resulted in a live delivery. 5 Many studies of general understanding of fertility, infertility and MAR have been conducted in Australia and internationally in recent years. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] Three others conducted in North Queensland assessed public knowledge of contraceptive methods, emergency contraception and abortion services. [19] [20] [21] All studies found significant gaps in knowledge regarding reproductive health within their target populations. No study has yet looked at the understanding that North Queensland women have about natural fertility, infertility and MAR. We therefore undertook this study to identify possible gaps in knowledge that might influence family planning in this particular regional and rural population.
MATERIALS AND METHODS
Four groups of women were sampled: nurses at Cairns Hospital, teachers, university students and Technical and Further Education (TAFE) students. All participants were of reproductive age (≤35 years), nulligravid, and had no prior history of fertilityrelated health care. Medical students and nurses working within the Cairns Hospital obstetric and gynaecological department were excluded.
Data were collected via the distribution of a piloted structured questionnaire. University and TAFE students were approached at random on their respective Cairns campuses, and nurses at Cairns Hospital. However, recruitment of teachers relied heavily on snowball sampling. All were provided with information about the study's purpose and given the opportunity to consent or decline.
All data were collected in April, 2016. One researcher (NC)
personally met with each participant to complete the questionnaire on a face-to-face basis. This was done to eliminate the potential for incomplete or poorly completed responses.
Participants were asked to answer a series of questions relating to their own family plans, knowledge of natural fertility, infertility and MAR, and how information regarding these topics is best accessed. 
RESULTS
A total of 120 women were recruited and included, 30 from each group. As described in Table 1 , the overall mean age was 22.8 years, with nurses and teachers older when compared to university and TAFE students. Sixty-three women (52.5%) were single, 46 (38.3%) in a relationship and 11 (9.2%) married.
Personal plans and opinions of participants are detailed in Table 2 . Most women plan to have two children in total, and their first child between the ages of 26 and 30. Over 50% of nurses, teachers and TAFE students reported having a stable relationship to be the most important factor to consider in deciding when to start a family. However, the majority of university students favoured financial security.
Knowledge about natural fertility
Results demonstrated significant gaps in knowledge about natural fertility (Table 3) . Only 42 (35%) participants were able to indicate when during the 28-day menstrual cycle successful conception would most likely occur. TAFE students in particular demonstrated a lack in understanding when compared to teachers (P = 0.001) and nurses (P = 0.037).
Overall, 15 (12.5%) participants correctly identified human fecundability rates of a healthy couple in their 20s, with most overestimating their chances. However, all respondents identified that the fertility rate would drop for a couple aged over 35 years.
Twenty-three (19.2%) women underestimated the percentage of couples who achieve pregnancy within six months of trying.
Teachers performed particularly poorly in comparison to university students (|z| = 2.5, P = 0.011) and TAFE students (P = 0.06).
When asked the same question but within 24 months of trying, there was a 3.3% improvement overall. Nurses performed better than both teachers and TAFE students (P = 0.007).
Seventy (58.3%) respondents were aware that a woman's peak of fertility was between 21 and 25 years, with teachers outperforming university (P = 0.018) and TAFE students (P = 0.035).
Only 13 (15%) were aware that the average age of women having their first child had risen to the early 30s. Here, university students performed poorest, especially when compared to nurses (|z| = 2.1, P = 0.0378).
One-hundred-and-thirteen participants (94.2%) believed that female fertility declined with age, and 111 (92.5%) were aware of the additional risks linked to pregnancies in women over 35 years.
However only 63 (52.5%) recognised the impact that age has on the fertility of men.
Knowledge about infertility
When assessed on their knowledge about infertility, responses highlighted suboptimal knowledge levels (Table 3) . Only 56 (41.7%)
women were able to define infertility. However, when considering the groups individually, 17 (56.7%) university and TAFE students responded accurately, compared with nine (30%) teachers and seven (23.3%) nurses. University and TAFE students performed significantly better than nurses (P = 0.008) and teachers (P = 0.037).
Seventy-four (61.7%) participants discerned that infertility affects one in six couples, but less were aware of whether male or femalerelated causes of infertility were more common. Participants were then asked to list as many causes of infertility as they could. 
Knowledge about the role of MAR
The section with the poorest performance was in relation to public knowledge about MAR ( when considered separately, students tended toward seeking advice from medical professionals, while nurses and teachers preferred family and friends (P = 0.001) ( Table 4 ).
DISCUSSION
Our study demonstrated significant gaps in the knowledge of North Queensland women regarding natural fertility, infertility and the role of MAR. While results demonstrated an overall deficiency, there was no specific differentiation between the understanding of nurses, teachers, university and TAFE students.
However, including the different groups allowed for a wider population subset to be reached. These groups of women were chosen with the assumption that they represent educated members of the community, but do not possess specialised knowledge from their work or studies. It can therefore be reasonably assumed that gaps in knowledge of the general public would be similar if not greater.
With the inconsistencies in data collection methods, wording of questions, response scales and target populations between this study and its predecessors, direct and quantitative comparisons of results cannot be made. However, by exploring trends in the available data collected from over 80 The ability to define infertility has been overlooked by many preceding studies, with only two recently assessing for, and subsequently demonstrating, limited awareness. 7, 9 The first step to addressing any difficulty should be to acknowledge and define the problem. Understanding the relationship between time and infertility becomes crucial in deciding when it becomes necessary to seek medical attention.
The public's tendency to grossly overestimate MAR success rates has been well documented. 9, [12] [13] [14] [15] 17, 18 Conversely, the cost of MAR is commonly underestimated. 12 More specific to the North Queensland population, our study revealed that women remain unaware of the fertility health services available to them, despite these services advertising widely in the region. Not only did most women fail to identify MAR options other than IVF, many did not realise that such treatments could be accessed in their home town.
While suboptimal knowledge levels have been a consistent outcome, variations have been found in where participants most commonly source their information. Four previous studies found mass media and the internet to be the most influential. 7, 10, 11, 14 In contrast, one-third of our total sample chose family and friends over internet and social media. However, it could be argued that as the women were knowingly participating in a study, their responses may be reflective of what they believe they should do.
More women today are waiting for stable relationships or financial security, or are choosing career advancement over childbearing. 8 The concern is not about the shift in priorities and timing, but the naivety to its potential consequences. While it is reassuring that a large proportion of women are aware of some preventable lifestyle factors that impact fertility, significant gaps in knowledge remain.
'Your Fertility' is a national Australian public education program created to provide more accessible information to the public. 22 It is funded by the Australian Government Department of Health and the Victorian Government Department of Health and Human Resources. This campaign promotes fertility awareness through its website, social media platforms and 'Fertility Week'.
In September 2016, Fertility Week focused on promoting awareness of how women and couples could increase their chances of natural conception or having success with IVF. 23 This was followed in October 2017 by a week of public education about how chemicals in the home can impact on fertility. 24 As part of our questionnaire, we asked whether women would want to learn more about natural fertility, infertility and MAR.
While over 90% responded 'yes', almost one-quarter then commented that they would wait until the time when they were trying to conceive or having difficulty conceiving, which in some cases can be too late. With 65.8% of women believing that there remains a stigma associated with infertility, it is possible that fear or denial could be contributory factors here. Our recommendation is that topics of fertility, infertility and MAR be integrated into the secondary school sexual health education program to encourage early and open discussion. In addition, disseminating results via school visits, public education sessions and media outlets, including online forums, would all be beneficial.
A strength of this study is that a single researcher personally completed questionnaires with each participant. Furthermore, as the questionnaire was piloted prior to use, there was ample opportunity to make necessary changes ahead of time.
Nevertheless, every study has its inherent weaknesses. Despite surpassing the calculated necessary sample size, 120 can still be considered small for the purposes of data analysis. The small study numbers made the stratification of women by their demographics unhelpful.
However, previous studies had already determined that gender, education and prior experience with fertility health care contributed to knowledge levels. 7, [9] [10] [11] 14, 16, 17 Therefore, for the purposes of assessing gaps in knowledge, including groups of men, non-professionals or non-tertiary students would unlikely have contributed any further information. Finally, as a direct approach was used to enrol participants into the study, response rates were difficult to calculate, though we believe that it is doubtful that non-participants would have been better informed than those who consented.
CONCLUSION
The identification of such significant gaps in knowledge, and the common acceptance of misconceptions regarding natural fertility, infertility and MAR in North Queensland is concerning. Our goal now is for the implementation and delivery of targeted education campaigns. While focusing on those actively considering childbearing is essential, pursuing a younger audience would have the greatest potential for long-term impact. The hope is that by fostering public knowledge and interest, early health-seeking behaviour will follow.
